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(54) POWER CONTROLLER FOR ELECTRIC MOTOR VEHICLE 

(57)Abstract: 

PURPOSE: To prevent the switching of the torque of a 
motor due to abrupt change in number of revolutions of 
a motor when drive wheels slip or lock. 
CONSTITUTION: Necessary output operating means 2 of 
an electric motor vehicle when loads a plurality of 
motors 20 calculates necessary traveling output in 
response to traveling conditions detected by traveling 
condition detecting means 1, and shared output setting 
means 3 sets shared outputs to be shared by the 
motors. The shared outputs normally are set at each 
time of detecting the conditions, and command means 4 
outputs a command signal to the motors based on it. In 
this case, when malfunction detecting means 5 detects 
the malfunction state of the number of revolutions of 
the motor, new shared output is not set by state holding 
means 6 while the malfunction state exists, and the 
output of the command signal to the motor is held in a 
previous state. Thus, even if the number of revolutions 
of the motor is abruptly changed due to tire slip, etc., 

the shared output is not immediately changed, but a stable driving state is maintained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




[Claim 1] A transit condition detection means to detect the transit cond.tions wh.oh two or more 
rnotoTs are the power controls of the electric vehicle connected w.th the dnv.ng wheel and 
contain the rotational frequency of a motor, The need [ of calculating a trans.t need output 
acting to thf Zsit conditions detected by this transit condition detect.on means ] output 
operation means, An assignment output setting means to set up each ^^J^g 0 
or more of said motors, A command means to output a command signal to each of sa.d motor 
accordhg to said each set-up assignment output. The power control of the electr.c veh.cle 
characterized b Shaving a malfunction detection means to detect the abnormal cond.t.on o the 
rotatlona frequency of said motor, and a condition maintenance means to ho.d the output of the 
comrnTnd signal to said motor in the front condition between said abnormal condit.ons. 
fcZ 21 A rotational frequency rate-of-change operation means by which sa.d ma function 
E^^SLtai the'rate of a motor rotational frequency ^"^J^ST 
which calculates the absolute value of the difference of a car-body-speed detection ™® an * *° 
detect The speed of a car body, and the car-body-speed value detected by this car-body-speed 
detection means and said motor rotational frequency value, after it has an operat.on means and 
si rate oTa motor rotational frequency value change becomes beyond a predetermined value 
difference - the power control of the electric vehicle according to claim 1 characterized by 
teZ Zt makes'an abnormal condition between until the value calcu.ated with an operat.on 

ESS: ^^oZ^^^^ to detect the transit conditions which two or more 
motoTs are the power controls of the electric vehicle connected with the dnv.ng wheel, and 
conSTn the rotat?onal frequency of a motor. The need [ of calculating a transit need output 
^riin^to^Snsit conditions detected by this transit condition detect.on means ] output 
operation means. An assignment output setting means to set ^—^7 
or more of said motors. A command means to output a command signa to each . of ^otor 
according to said each set-up assignment output. The power contro of the « lectr,c J eh '7 
characterized by having a condition maintenance means by which only predetermined time holds 
t TouS of ft. command signal to said motor in the front condition when an acce lerator off 
detection means to detect OFF of an accelerator, and OFF of an ^^^^^ 
TCIairn 41 said assignment output setting means — two or more of sa.d motors each the 
foZ control of an electric vehicle the claims 1 and 2 carry out becoming from the output set 
setting means Z£h carries out the multi-statement of the output set which ,s another and 
shares a transifneed output, the power-consumption operation means calculate the grand total 
S the oo^r consumption of two or more of said motors in each output set and the select,on 
t^^S^SU set with which the grand total of power consumption serves as mm 
among two or more of said output sets as the description, or given in three. 
[Claim 5] Said two or more motors consist of two sets of motors the 1st and the 2nc Sa.d 
as Ignment output setting means The means which reads the assign ment output of sa.d 1st 
motor from the map set up beforehand based on a transit need output. Claims 1 and Z 
^JSed by cSn-irtiri of a subtraction means to subtract the assignment output of the 1st 
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motor from said transit output, and to ask for the assignme^^tput of said 2nd motor, or 

the power control of an electric vehicle given in three. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the power control of the electric vehicle which is 
equipped with two or more motors and plies by various transit patterns. 

[0002] , ,. 

[Description of the Prior Art] The electric vehicle which runs an ordinary road plies by various 
transit patterns corresponding to a traffic situation and others, and the output demanded is also 
changed sharply. However, there is most efficient service condition in a motor, and if it is going 
to cover the maximum output required for transit by one motor, in spite of enlarging a motor, it 
will usually mostly be operated in the condition that effectiveness is low. For this reason, 
previously these people connected two or more motors with the driving wheel of a car, by 
Japanese Patent Application No. No. 17337 [ three to ], when some outputs required for transit 
were maximum output within the limits of one motor, they did individual operation only of that 
motor, and when a need output exceeds the maximum output of this motor, they have proposed 
the drive control unit with which additional operation of other motors is carried out, and the 
output was compensated. Thereby, the always driven motor is operated on comparatively 
efficient conditions. . . 

[0003] On the other hand, generally, in the rated field, the effectiveness of a motor is high and is 
expressed like drawing 1 1 . for this reason, transit need output P0 One motor MA Output PA 
insufficient — insufficiency PB Motor MB of others [ sake ] the case where it must operate to 
coincidence — the effectiveness at the time of operation of each motor — etaA and etaB ** 
when carrying out. total power consumption (=PA / etaA+ PB/eta B) does not necessarily 
become min. That is, when a transit need output is expressed as need torque TO kgm at the time 
of rotational frequency NO rpm, it sets to drawing 1 1 and is torque T1 with Motor MA. It is made 
to output and is Motor MB about an insufficiency (T0-T1). Power consumption is [Equation 1J 
when making it pay. 

T 1 T 0 - T 1 
1=1.03 • NO • ( ■ — + — ) 

It comes out and asks. 

[0004] Here, it is referred to as TO =10kgm and NO =2000rpm as an example, and is torque Tl to 
Motor MA. By carrying out and making 7kgm(s) near [ the ] the maximum torque output, it is 
Motor MA. It is [Equation 2], supposing it leaves the maximum effectiveness field, for example, it 
becomes etaA =75% effectiveness and the effectiveness of Motor MB also becomes etaB -55%. 

T 1 TO — T 1 v 

e 1=1 . 03 -NO • ( •ZTTr* 0.55 ) 

7 3 

= 1.03 ■ 2 0 0 0 - ( 



0 .7 5 0.5 5 

= 3 0 4 6 3 W 
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It becomes. On the othe^fnd, it is Motor MA. It is [Equation 3] s^^osing etaA =etaB =82% with 
both equivalent effectiveness is obtained, when assignment torque is set to T2 =5kgm. 

T2 TO - T 2 

£2=1.03 *ND • ( + — ) 

0.82 0.82 



= 1.03 • NO 



T 0 



0.82 

1 0 



= 1,03 » 2 0 0 0 • 

0.82 

= 2 5 1 2 2 W 
It becomes. 

[0005] Thus, only by making the part to exceed share with other motors, when a need output 
exceeds the maximum output of the motor whose number is one, it does not mean having still 
acquired the maximum effectiveness as a whole. For this reason, the control unit which makes 
power consumption small as a whole by Japanese Patent Application No. No. 229329 [ four to ] 
further is proposed. That is, with this equipment, as shown in drawing 12 , a differential gear DF 

is minded [ W and W ], and they are two or more motors 201 and 202 20n. In the electric 

vehicle connected with the same axle, a controller 30 is formed and the signal from the 
accelerator opening sensor 12 and the rotation sensor 13 of a motor is inputted. 

[0006] a motor 201 and 202 20n **** — respectively — Motor Driver 141, 142 14n It 

connects and an output command signal is given to each Motor Driver based on accelerator 
opening and a motor engine speed from the KONN troller 30 which equips the interior with a 
microcomputer. 

[0007] It controls by flow shown in drawing 13 and drawing 14 by the controller 30. First, after 
the set number of an operation is set up as k= 1 at step 100, accelerator opening is read from 
the accelerator opening sensor 12 at step 101. It is the rotational frequency NO of the motor 
rotation sensor 13 to a motor at step 102. If read, torque TO kgm required for transit will 
calculate from rotational frequency NO rpm of the following step 103 smell lever, and the 
accelerator opening read previously. 

[0008] It sets to step 104 and is the transit need torque TO as a set k= 1. Each motor 201 for 

obtaining, and 202 20n Output-torque T1k, T2k Tnk are set up as an assumption value. In 

addition, in these assumption values, the zero value of the motor by which the electric power 
supply was cut is also included, and it is [Equation 4]. 

n 

TO - 2 T lk 
i=1 

It becomes. 

[0009] Output-torque T1k of the effectiveness property map beforehand given at the following 
step 105 to each motor, T2k, rotational frequency NO in Tnk Effectiveness etaik at the time, 

i.e., etaik, eta2k etank are calculated. And it sets to step 106 and they are all power 

consumption xik. It calculates by the degree type. 
[Equation 5] 

n t ik 

£k =1.03 •NO - 2 

i«1 v ik 

It means that the total power consumption in the assumption value in a set k= 1 was obtained 
here since it was k= 1. 

[0010] Next, the set of return, new output-torque T1k, T2k, the assumption value of Tnk is 
set as step 104 as k= 2 at step 108. This is repeated and they are xi 1, xi 2, xiM. It asks. In 
this way, if it is checked at step 107 that the total power consumption has been obtained about 
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the assumption value to HRetermined number-of-sets k=M, it proiresses to step 109 and they 
are xi 1 - xiM. The set which gives the minimum value in inside = * is called for. And output- 
torque T1* which constitutes the set which gives this minimum total power consumption, T2* 

Tn* set to step 110, and they are each motor 201 and 202, 20n. They are Motor Driver 141 
and 142 14n as a torque command. A HE output is carried out. 

[0011] Consequently, each motor 201 and 202 20n That Motor Driver 141 and 142 14n 

According to the sent torque command, it is independently operated by coincidence. A transit 
need output will be obtained with the minimum total power consumption thereby as a whole. 
[0012] 

[Problem(s) to be Solved by the Invention] By the way, since it is operated in various 
environments, as shown, for example in drawing 15 , a tire may race a car by sudden reduction 
change of coefficient of friction of a transit road surface. That is, (a) of drawing shows the 
example of transition of car body speed V and the rotational frequency N of a motor, and (b) 
shows the rate of change of a rotational frequency N. The rotational frequency N of the motor 
connected with the wheel may change with slips of a tire unusually like (b) here to the large car 
body speed V of inertia showing change stabilized as shown in (a). Moreover, even if change of a 
rotational frequency N disappears, a condition [ that the rotational frequency N and car body 
speed V of a motor are greatly shifted like (b) ] also has it. In addition, during braking, a tire may 
lock and a motor rotational frequency may decrease. 

[0013] However, in the power control of the electric vehicle proposed at the above place, since 
it is the configuration of defining torque allocation of each motor according to accelerator 
opening and a motor rotational frequency, when the tire raced by sudden reduction change of 
coefficient of friction of a transit road surface as mentioned above, or a tire locks and a motor 
rotational frequency decreases during braking, the case where originate in these and the torque 
partition ratio to each motor is changed can be considered. Arid since the load for a tire is small 
at the time of such a situation, frequent hunting may occur and a degree of comfort may fall. 
[0014] Moreover, to city area transit, although turning on and off of an accelerator is performed 
frequently, accelerator-on is in power running (drive) mode, since accelerator-off serves as 
regeneration (generation of electrical energy) mode equivalent to the engine brake in an internal 
combustion engine loading car, operational status will change also with these turning on and off 
each time, and the operation change which changes the assignment between two or more motors 
will occur. Hunting by this operation change also serves as delay of a response, and the 
momentary engine brake force when accelerator-off is carried out spoils operability. Therefore, 
even if this invention has a sudden tire slip and a sudden lock, it aims at offering the power 
control of the improved electric vehicle by which it is made for hunting not to occur by change 
of a torque partition ratio on each motor, and hunting by accelerator turning on and off is also 
prevented further. 
[0015] 

[Means for Solving the Problem] For this reason, a transit condition detection means 1 to detect 
the transit conditions which invention according to claim 1 is the power control of the electric 
vehicle with which two or more motors 20 were connected with the driving wheel as shown in 
drawing 1 , and contain the rotational frequency of a motor, The need [ of calculating a transit 
need output according to the transit conditions detected by this transit condition detection 
means 1 ] output operation means 2, An assignment output setting means 3 to set up each 
assignment output of two or more of said motors, A command means 4 to output a command 
signal to each of said motor according to said each set-up assignment output, It shall have a 
malfunction detection means 5 to detect the abnormal condition of the rotational frequency of 
said motor, and a condition maintenance means 6 to hold the output of the command signal to 
said motor in the front condition between said abnormal conditions. 

[0016] Moreover, a transit condition detection means 1 to detect the transit conditions which 
invention according to claim 3 is the power control of the electric vehicle with which two or 
more motors 20 were connected with the driving wheel as shown in drawing 2 , and contain the 
rotational frequency of a motor, The need [ of calculating a transit need output according to the 
transit conditions detected by this transit condition detection means ] output operation means 2, 
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An assignment output seWg means 3 to set up each assignmentWput of two or more of said 
motors, A command means 4 to output a command signal to each of said motor according to 
said each set-up assignment output, It shall have an accelerator off detection means 7 to detect 
OFF of an accelerator, and a condition maintenance means 8 by which only predetermined time 
holds the output of the command signal to said motor in the front condition when OFF of an 
accelerator is detected. 

[0017] . , _ 

[Function] A means to detect the abnormal condition of a motor rotational frequency which has 
the gap [ with the rate of a motor rotational frequency value change big, for example ] between a 
car-body-speed value and a motor rotational frequency value in size in the thing of claim 1, The 
stable drive condition is maintained without changing an assignment output immediately, when a 
tire slips and a motor rotational frequency changes with change of road surface frictional 
resistance suddenly since it has a condition maintenance means to hold the output of the 
command signal to the motor between abnormal conditions in the front condition. In the thing of 
claim 2, since only predetermined time holds the output of the command signal to a motor in the 
front condition when OFF of an accelerator is detected, hunting is prevented also in the transit 
environment which turning on and off of an accelerator generates frequently. 
[0018] 

[Example] Next, the example of this invention is explained to a detail based on a drawing. 
Drawing 3 shows the 1st example. An electric vehicle here is the 1st motor 20A as two or more 
motors. The 2nd motor 20B It has two sets of motors. A power control is Motor Driver 14A 
which drives each above-mentioned motor by the command of a controller 10 and future, 
respectively and 14B. It has. Each detection signal from the accelerator opening sensor 12, the 
rotation sensor 13 of a motor, the brake treading strength sensor 15, and the car-body-speed 
sensor 16 is inputted into a controller 10, and they are the 1st and 2nd motor 20A and 20B 
based on these signals. The torque which should be shared is searched for and the command to 
Motor Driver is outputted. The car-body-speed sensor 16 presumes a travel speed based on the 
average value of the engine speed of all the rings of an electric vehicle, and outputs the car 
body-speed value V which changed this into the engine-speed level of a motor as a detection 

signal. - 
[0019] A controller 10 equips the interior with the map in which the assignment torque ot a 
motor is shown, and performs the control processing with a microcomputer. Drawing 4 and 
drawing 5 are flow charts which show the flow of the control processing. First, in step 1 1 1, the 
accelerator opening value Acc from the accelerator opening sensor 12 is read, it continues, and 
the brake treading strength value Brk is read from the brake treading strength sensor 15 at step 
112, and the motor rotational frequency value N from the rotation sensor 13 is read at step 113. 
And it is the accelerator opening value Acc and the motor engine-speed value N to the transit 
need torque TO at step 1 14. It calculates and the required regenerative-braking torque B is 
calculated from the brake treading strength value Brk and the motor engine-speed value N at 
the time of braking. The above-mentioned steps 111-113 constitute the transit condition 
detection means of invention, and step 114 constitutes the need output operation means. 
[0020] Next at step 1 1 5, the rate of change of the motor rotational frequency value N is called 
for by the operation of X=|dN/dt|, and it is confirmed in step 116 whether X is smaller than the 
predetermined set point a. When the rate X of a motor rotational frequency value change is 
smaller than a, it progresses to step 1 17 and it is confirmed whether be flag -1. This flag is set, 
when it becomes X>=a so that it may mention later. 

[0021] Flag = the 1st motor 20A which progresses to step 118 and is beforehand memorized by 
the memory in a controller 1 when it is not 1 (i.e.. when the rate of change of the motor 
rotational frequency value N is usual within the limits) From the assignment torque command 
map in which assignment torque TA* is shown to TA*=f (TO, B, N) 

Reading ****. That is, TA* is the motor rotational frequency value N and the transit need torque 
TO like drawing 6 . Or it is shown on an assignment torque command map as a function of the 
regenerative-braking torque B. And at the following step 1 19, it is the 2nd motor 20B. 
Assignment torque is searched for by TB*=T0-TA* or TB*=B-TA*. 
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A m 
hich were stored in the above-mentifWB set memory in steps 121 

and 122 while these TA* and TB* were stored in the set memory inside a controller at step 120 

are Motor Driver 14A, respectively. Motor Driver 14B It is outputted. Thereby, each motor drives 

by the most efficient assignment as a whole at the time of transit and also when it is braking, 

the regenerative-braking force is usually pulled out from each motor by proper assignment. 

Steps 118-120 constitute the assignment output setting means of invention, and steps 121 and 

122 constitute the command means. 

[0023] When the rate of change of the motor rotational frequency value N is size, after 
progressing to step 123 by tire slip when it is not X<a with the check of step 116 etc. and 
setting a flag, it jumps to step 121. TA* and TB* before being stored in set memory, without 
asking for new TA* and TB* by this when the rate of change of the motor rotational frequency 
value N is size are Motor Driver 14A and 14B. It is outputted. Also when a tire locks this on a 
road surface with low coefficient of friction and a big rotation change arises similarly [ under 
regenerative braking ], TA* and TB* before being stored in set memory are used. 
[0024] in being flag =1 in the check of previous step 1 17, it progresses to step 124 and the car- 
body-speed value V from the car-body-speed sensor 16 reads — having step 125 
difference with the motor rotational frequency value N — Y=|N~V| calculates, and the step 126 - 
- setting — difference — it is confirmed whether Y is smaller than the predetermined set point 
b. When it is Y<b here (i.e., when the malrotation of a wheel is subsided), after a flag is cleared at 
step 127, it progresses to step 118. Moreover, when it is not Y<b (i.e., even if the rate of change 
of the motor rotational frequency value N becomes small, when the malrotation of a wheel 
continues), it progresses to step 121. Steps 115-117, and 124-127 constitute the malfunction 
detection means and condition maintenance means of invention. 

[0025] In addition, assignment torque T1* (=TA*) of the 1st motor is beforehand calculated 
about various transit need torque and motor rotational frequencies, and the assignment torque 
command map used at the above-mentioned step 118 makes it have memorized as a map among 
the assignment torque of each motor chosen as a set which gives the minimum total power 
consumption in Japanese Patent Application No. No. 229329 [ four to ] proposed previously. 
[0026] Especially drawing 7 is the functional block diagram of this example which showed the 
internal configuration of a controller to the detail. In a controller, the map read-out processing 
section 31 is formed first, and the accelerator opening value Acc from the accelerator opening 
sensor 12, the brake treading strength value Brk from the brake treading strength sensor 15, the 
motor rotational frequency value N from the rotation sensor 13, and the car-body-speed value V 
from the car-body-speed sensor 16 are inputted. In this map read-out processing section 31, 
processing of steps 1 1 1 -1 1 8 in the flow chart of drawing 4 and steps 1 23~1 27 is performed, and 
it is the 1st motor 20A based on the assignment torque command map of drawing 6 . Assignment 
torque TA* is outputted. A forward value is taken at the time of power running, and TA* takes a 
negative value at the time of regeneration. 

[0027] The accelerator opening value Acc and the brake treading strength value Brk are the 
transit need torque TO of a car by the torque command converters 33 and 34 again, respectively. 
Or it is changed into the regenerative-braking torque B and the torque value corresponding to 1 
to 1, and is inputted into setters 35 and 36. At a setter 35, it is the transit need torque TO. The 
1st motor 20A from the map read-out processing section 31 Subtraction with assignment torque 
TA* is performed and it is assignment torque TB*1 of the 2nd motor at the time of power 
running. It is obtained. On the other hand, in a setter 36, subtraction with the regenerative- 
braking torque B and TA* is performed, and assignment torque (regeneration torque) TB*2 of 
the 2nd motor at the time of regeneration are obtained. 

[0028] The 1st motor 20A from the map read-out processing section 31 The positive/negative is 
checked in a comparator 37 again, and, as for assignment torque TA*, a switch 38 is changed by 
the result. That is, it is TB*1 for [ when TA* is forward ] power running. It is TB*2 for [ when it 
considers as assignment torque TB* of the 2nd motor and TA* is negative ] regeneration. It 
considers as assignment torque TB* of the 2nd motor. Processing of steps 1 19-120 in the flow 
chart of drawing 4 is performed by the torque command transducers 33 and 34, setters 35 and 
36, the comparator 37, and the switch 38. The 1st and 2nd motor 20A called for as mentioned 
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above and 20B AssignmlWorque TA* and TB* are the 1st moto^WA, respectively. Motor 
Driver 14A of**, and the 2nd motor 20B Motor Driver 14B of ** It is outputted. By this, from 
each motor, driving torque or regenerative-braking torque will assign, and will be outputted. 
[0029] When this example is constituted as mentioned above and the difference of the motor 
rotational frequency value N and the car-body-speed value V is large in the rate of change of 
the motor rotational frequency value N being size, Since each motor was controlled based on the 
assignment torque command before being held at set memory It has the effectiveness that 
smooth stable operation is obtained, without the change of the torque of an unnecessary motor 
being performed by it even if the abnormalities of motor rotation occur temporarily with a slip, a 
lock, etc. of a driving wheel. In addition, if assignment torque T2* (=TB*) of the 2nd motor is also 
made to memorize beforehand when allowances are in the memory of an assignment torque 
command map, by reading this with TA*, step 1 19 in above-mentioned drawing 4 will be skipped, 
and a setter, a comparator, a switch, etc. will become unnecessary in drawing 7 . 
[0030] Next, drawing 8 shows the 2nd example of this invention. It is annexed to an accelerator 
opening sensor, this example is what prevented hunting at the time of turning an accelerator on 
and off, when an accelerator is OFF, it has the accelerator-off switch 17 used as ON, and others 
are considered as the same configuration as a last example. Control processing by the controller 
10' is performed according to the flow chart of drawing 9 and drawing 10 . 

[0031] First, in step 131, the accelerator opening value Acc from the accelerator opening sensor 
12 is read, it continues, and the brake treading strength value Brk is read from the brake 
treading strength sensor 15 at step 132, and the motor rotational frequency value N from the 
rotation sensor 13 is read at step 133. And it is the accelerator opening value Acc and the motor 
engine-speed value N to the transit need torque TO at step 134. It calculates and the required 
regenerative-braking torque B is calculated from the brake treading strength value Brk and the 
motor engine-speed value N at the time of braking. 

[0032] And the condition of an accelerator off switch is read in step 135. It is confirmed at the 
following step 136 whether an accelerator off switch is ON. It is the 1st motor 20A with which an 
accelerator off switch progresses to step 138, and is beforehand remembered to be by the 
memory in a controller 1 here when OFF, i.e., an accelerator, is completed. From the assignment 
torque command map in which assignment torque TA* is shown to TA*=f (TO, B, N) 
Reading ****. 

[0033] And at the following step 139, it is the 2nd motor 20B. Assignment torque is searched for 
by TB*=T0-TA* or TB*-B-TA*. Then, TA* and TB* which were stored in the above-mentioned 
set memory in steps 141 and 142 while these TA* and TB* were stored in the set memory 
inside a controller at step 140 are Motor Driver 14A, respectively. Motor Driver 14B It is 
outputted. 

[0034] When an accelerator off switch is ON with the check of step 136, it progresses to step 
144 and it is confirmed whether to be that the accelerator off switch was turned on for the first 
time in the cycle concerned. When an accelerator off switch is turned on for the first time, after 
progressing to step 145 and setting predetermined latency-time m to M, it progresses to step 
141. Thereby, TA* and TB* before being stored in set memory are Motor Driver 14A and 14B, 
respectively. It is outputted. 

[0035] Moreover, when it is not that from which the accelerator off switch was turned on for the 
first time with the check of step 144, it progresses to step 146 and it is confirmed whether M 
was set to 0. If it is not M= 0, the decrement of the M is carried out at step 147, and it 
progresses to step 141. Transit need torque TO which progressed to step 138 and was searched 
for at previous step 134 on the other hand when set to M= 0 Or it progresses to read-out of 
new assignment torque TA* based on the regenerative-braking torque B. 

[0036] Since only the predetermined time corresponding to m controlled each motor based on 
the assignment torque command before being held at set memory when this example was 
constituted as mentioned above and an accelerator was turned off, even if there is turning on 
and off of the frequent accelerator as which city area transit tries to be sufficient, the drive 
change of a motor arising each time and spoiling operability is prevented. In addition, although 
control by the difference of the rate of a motor rotational frequency value change, a motor 
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rotational frequency valu^Bnd a car-body-speed value was omitwWh this example, the 
effectiveness of this example can be collectively acquired with the effectiveness of the 1st 
example by inserting steps 134 and 135 before step 1 14 in the flow chart of drawing 4 . 
[0037] Moreover, in the case of the electric vehicle in which it was not limited to this, in addition 
it could calculate each time according to the flow chart of drawing 13 and drawing 14 as well as 
the previous proposal, could be asked for each assignment torque, and more motors were carried 
especially, it is effective although the assignment torque of the 1st motor shall be read from an 
assignment torque command map by making two sets of motor loading into an example in each 
above-mentioned example. In this case, steps 105-108 constitute an output set setting means, 
and a power consumption operation means and step 109 constitute [ step 104 in drawing 13 and 
drawing 14 ] a selection means, respectively. 
[0038] 

[Effect of the Invention] In the electric vehicle which set up each assignment output of two or 
more motors to the transit need output called for according to the transit conditions in which 
this invention contains the rotational frequency of a motor as above Since it shall have a means 
to detect the abnormal condition of a motor rotational frequency, and a condition maintenance 
means to hold the output of the command signal to the motor between abnormal conditions in 
the front condition Even if a driving wheel races by change of road surface frictional resistance 
etc. or being locked conversely It has the effectiveness that do not change an assignment 
output immediately according to sudden change of the motor engine speed by this, therefore 
prevent generating of hunting etc., maintain the stable drive condition, and a comfortable degree 
of comfort is secured. 

[0039] Moreover, when it shall have an accelerator-off detection means and a condition 
maintenance means to by_which only predetermined time holds the output of the command signal 
to a motor in the front condition when OFF of an accelerator is detected, it can prevent that the 
change of the torque of a motor occurs in a short time, and it is effective in hunting being 
prevented also in transit environments which turning on and off of an accelerator generates 
frequently, such as city area transit. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the 1st configuration of this invention. 
[Drawing 2] It is the block diagram showing the 2nd configuration of this invention. 
[Drawing 3] It is drawing showing the 1st example of this invention. 
[Drawing 4] It is the flow chart which shows the control processing in the 1st example. 
[Drawing 5] It is the flow chart which shows the control processing in the 1st example. 
[Drawing 6] It is the explanatory view showing an assignment torque command map. 
[Drawing 7] It is the functional block diagram of an example. 
[Drawing 8] It is drawing showing the 2nd example. 

[Drawing 9] It is the flow chart which shows the control processing in the 2nd example. 
[Drawing 10] It is the flow chart which shows the control processing in the 2nd example. 
[Drawing 11] It is the property Fig. showing the relation between an output torque and 
effectiveness. 

[Drawing 12] It is drawing showing the basic control equipment which is the radical of this 
invention. 

[Drawing 13] It is the flow chart which shows the control processing in basic control equipment. 
[Drawing 14] It is the flow chart which shows the control processing in basic control equipment. 
[Drawing 15] It is drawing showing the relation of the rate of change of a motor rotational 
frequency, car body speed, and a motor rotational frequency. 
[Description of Notations] 

1 Transit Condition Detection Means 

2 Need Output Operation Means 

3 Assignment Output Setting Means 

4 Command Means 

5 Malfunction Detection Means 

6 Eight Condition maintenance means 

7 Accelerator Off Detection Means 
10 Controller 

12 Accelerator Opening Sensor 

13 Rotation Sensor 

141 142, — 14N Motor Driver 
14A 14B Motor Driver 

15 Brake Treading Strength Sensor 

16 Car-Body-Speed Sensor 

1 7 Accelerator Off Switch 
201 202, — 20N Motor 
20A 20B Motor 

31 Map Read-out Processing Section 
33 34 Torque command converter 
35 36 Setter 
37 Comparator 
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38 Switch 

DF DEFARENSHAGIA 

W Driving wheel 



[Translation done.] 
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